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Research Progress of Secondary Energy Assisted Friction Stir Welding

LIU Xiao-chao, WU Chuan-song
(Institute of Materials Joining, Shandong University, Jinan 250001, China)

ABSTRACT ; Friction stir welding ( FSW) has become an important solid-state joining technology in materials forming
field. This article first summaries the development history of FSW and its variants briefly, and then reviews the research
status of secondary energy assisted FSW developed in recent years, including laser, arc, induction, electric current and ul-
trasonic energy assisted FSW techniques. Further, the research progress of ultrasonic assisted FSW is reviewed emphatical-

ly. Three methods of utilizing ultrasonic energy in FSW are introduced in detail. At last, the outlook of the main develop-

ment tendency of secondary energy assisted FSW is given.
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Fig. 3 Schematic of laser assisted FSW
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Fig. 5 Schematic of induction heat assisted FSW
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Fig. 7 Schematic of electric current assisted FSW ( Joule heat)
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Fig. 11 Schematic of superposing ultrasonic vibration on FSW
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